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(57) Abstra ct: A hologram (4) is divided into n areas (Ak) by lines perpendicular to the optical axis. An optical sensor (7) is divided 
into aHeast two areas (A, A* ). An optical disc has signal surfaces. A light reflected from a first signal surface (6a) turns to a 
^ light (a) falling on a hologram (4) and a light reflected from a second signal surface (6b) turns to a light (a* ) also falling on the 
S hologram (4). First-order diffracted lights (ak, ak' ) having a common diffraction optical axis are produced from the lights (a, a* ) 
fsj and projected onto the optical sensor (7). The distributions of the first-order diffracted lights (ak, ak' ) on the optical sensor (7) is 
nearly inverted with respect to the intersecting point of the diffraction optical axis and the sensing surface. The first -order diffracted 
W light (ak) is almost included in the area (A), and the first-order diffracted light (ak* ) is almost included in the area (A' ). 
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8a3S, 8a4SI, #leI#T3£$!ilm x > m 2 , m 3 , m 4 <h^ttS® 

7 s (-r^fc-fe, ®^^©$ft^:e) £H^bT3fgHgnr;!£* 

10 l>7t^(D LUZ>o 

s i =*fctB-fc;w i T#^n^«^+^m-fe^7 1 • 7?f&n5if 

15 s 3=tffit;v7 3T#^n5i#+^fflt^7 3' -ensnsfif 
s 4=^m-t;v7 4T#e»n^M^+^ffi-fe;w7 4' TtsnsM^ 
s 5=^m-fe;v7 5 atfensif 



20 



+^m-k;i/7 5 b-r#e>n^>#-^ 
+^tH-fe;i/ 7 5 cT?#en^>m^- 



25 



f 1 =^m-k;P7 f 1 t# ens ft-*!- 
+^ffl-fe;i/7 f 3Tt &nst§ 
+^ffi-fe;i-7 f 5T#£>ns{f 
+^ttjir;v7 f 7-c#e>*i£f§-^ 
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+^tts-fe;i/7 f 4 ' T#e.n^>{f^ 
+ttfit;wF6' T#s>n&{t-s§- 

F 2 =^m-fe;U7 F 2T*#6tl5«§ 
5 +^!±i-fe;i/ 7 F 4T#5tl5i^ 

7 f 6 T#e>n^>m-^ 
+^ffiir;i/7 f i ' -ruensfif 

+^ffi-tz:;p 7 f 5 ' 7?#5nai§ 
10 +tmt;wF7' Tienstf 

t i =^m-t;i/7 t i Tfcsn««# 
+^th-t;p 7 t 3 T#e>n§m# 
+ttBtji/7Tr T#e>n&ff-*t 

15 T 2 =^fcH-fe;P7 t 2T#e.n^i^ 

+j&tn-fc;v7 T4-e#6ns®^ 
+^fflt;v7T2' tf^n^fi^ 
+tajtji/7T4' T#e.n^>ft-^ 

20 li^®6a> i2if!6bM^)7*-*Xl7-fi^FE, ft 5V 
7,2 <D h^y^^O h 7 y + >^l7-i#TE, ft5V ® 

TiBiS (5) ~(8)&C^^T^ai£n£ 0 

FE = F 2 -F 1 ^ (5) 

25 TE = Sl+S4-S2-S3-mX (T2-T1) 3; ( 6 ) 

RF = S 1 +S 2 + S 3 + S 4-S 5 it ( 7 ) 
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SL = S 5 ^ (8) 

dUT, -ktBst (6) S1+S4-S2-S3I1 
5 hmmt&SAj-c^Zo iot, ±f3i£ (6) }:I^<b7'^ + >^X 

10 i3(C^^T, h8 a 1 S, 8a2S, 8a3S, 8a4S 

^-n^n^m-t^w 1 , 72, 73, 7 4<Dfomz>&3.Q. ytx-tf 

yh8blS, 8b2S, 8b 3S, 8b4S(t -^tl^n^iti-fe;!/ 7 
5 d, 75b, 75a, 75c ©ftgRKUKS; D , h 8 a 1 S * , 

8a2S' , 8 a 3 S ' , 8 a 4 S ' , 8 b 1 S ' , 8b2S\ 8b 

15 3S' « 8b4S' it ^ffiir;i/7 1 ' , 72', 73', 74' <D\H 
mzU^-DX^^o —-15. 0 6^*5ViT, ^#yh8alS' , 8a 
2S' , 8a3S' , 8a4S' te, ^n^tl^m±)V 7 1', 72', 
7 3', 74' GDPWCJK* 0, t^X^^ b 8 b 1 S ' , 8b2S', 
8b3S' , 8b4S' tt, ^tl^n^tHir^ 75d', 75a, 75 

20 b, 7 5 c ' ©ftgiUCJRiS 0 , %7.i$v h 8 a 1 S, 8a2S, 8a3 
S, 8a4S, 8blS, 8b2S, 8b3S, 8 b 4 S te, ^tH"fe;V 
7 1, 7 2, 7 3, 7 4©ftg|UCJKi:oTU£ 0 6£oT, ^•x^X^'T 
©iM^ili^®6 aMJc&oTfcl^f-^® 6 bWc&^Tfc, 
JifEjS (8) ©I^SLtl ift^ffiffi^^©il^^^©^»^^-r^i: 

25 £&£o — S 1 + S 2 + S 3 + S 4 S> 
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x# <Dm^on£m^RF&WLm-?2>tctb<D$:'vfcz>±§tt (7) £ 
turner) tfujffettz&o -mz, $e>^B2{t^M6 b^-ft^^ia^ 

f&^®6 a(DMi§7fc*£lt^U £(D^{ifcS^T}fcMl fr£<Z>ffi 

io m8\z, &nmoMWi\z£>tt%y£7*j xprnmoiTj y *~%xty 

®^Sg i 6 afctt-C& ?K ^2i^I6b)!iWL!5;^ (X 

te, )fef^^©fWi2i^I 6 btffttT&D, Ili^®6a 
-t)m&l>fc^m&) St^itTV^c Sfe, 5^X*— M% 

15 ^ >X 5 ^ffi (Cjfi^ < f J^Y-f t X (-) fcMl/TV^o III, 
El 8 Sfg-*§ (FS = F1+F2) te, {f-^Fl, F2^T^fX 

^0{f-^®(DS^«-^RF©^aj^«Mt>oT^^^<DT, mm&ffilZ 
£>tt&±m&, (4) cE>ck5;kM$U3:&V>o fglfB-5§-®6 ai!2M 
6 b £<£>P B 1PS£d = 2 5 Mm, fill 6 a £fg2f§-S§® 6 b t<Dm 

20 fc^^$tlfeMHJ^K©®iff^ ; &n= 1. 5 7 £-r3£, HHf-^®6 
afcXtf-#^>^LTV>££#<Z>lil2{f-J§-®6 b<Z)J^#«, 08 \Z& 
tfZ><rJ 7*^Xd/n = - 1 6 ti m<D £. ^OVtWJzm^ V. fg 2 ft 
bfc^jt-^^bTV^i^Ol&lfs^® 6 a©I2*m, Ef 
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jfiiTO^0l3fcM©^X#y h 8 b 1 F, 8b2F, 8b3F, 
8 b 4 F (Dtet/uE<DmM&$!lti±)\<7 F 1 , 7F2, 7F3, 7F4, 
7F5, 7F6, 7 F 7 (DflUiZit&mVTKZItltoK.* i^Fl, F 
5 2tbT^tH$nT> IM^O)!£X^7h8blF' > 8b2F' , 
8b3F' , 8b4F' ^tHt;WF2' , 7F3' > 7F4' , 7 
F5' , 7F6' <Dm£±mzffi-DTJ£7fi~DT^Z>rctb\Z, 7t-*^ 

i7-Hf FEtiT}i^t>t;p$n§^5TSi>. 



10 F' , 8b2F' , 8b3F' , 8b4F' ©&i/u£0««j&Mfcffl-fe 
JV 7 F 1 ' > 7F2' , 7F3'> 7F4' , 7F5' , 7F6' , 7 
F7' ©#«fcfcl:*ffiLTV>Sfc«>, i^Fh F 2 ilTiffi^llf , 
IM^0^^7h8blF, 8b2F, 8b3F, 8b4F« 
tJWF2, 7F3, 7F4> 7F5, 7 F 6 (Dggi^fcBo Tj£#* 

15 oTV^fcse), 7^-*XX7-f^FEi:bT^t>tJl/$n§. 

<, m^om&mv^m^<Dm%&fr&jEm\zftoz.t&iijmtf3L2>o 
^ *mm<Dj&m\z&^T\$, mniz&v, ft?* xzomnwon 

&m*lrRF<DMy6f&fr&ffi£;VT^Z>&. 5 \Z UtHi^R F 

3) o 

M&fcT, W >X 5 ic ,k S^^t^f-f ^ ^ 1 fit® 6 a± 
\z-fc%^\z fcL 
RF=^tiit;i/7 1 T#e»ti§fit 
25 +tffitJl/7 2T#6tl§lHt 



+mm-tjv7 3r#^tl5fi^ 
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+MtjV7 4t#e»n§if a: (7 a) 

5 +ttffit;i/7 2' fisnsif 

+ $tffi-fe;i/7 3 ' tisnsif 

+ tfflt;W4' Ti&nSi^ 5£ (7b) 

io [si 2 (Dmmo^m] 

m 9 «*^bj©^2 ©nji^^Mic^^^^^^ ^^mmzm^ e»n 
-r®> eii ofe^myt^j xzmwizm^znzyt&itimizi&f&tsnrc. 

te±x±m& i (Dmm(D^mtmc^$>v). ±mm i <Dmffi<Dmm\z& 
^^C4 o zmzmmiz^y, % (1 + 2) tpi4h m (3 + 4) mm 

4 202lO^fc2^§nt^5, flT, *U^7A4(1 #^ 
25 RSfCJ;D, ^r^^©^ll^l6a (Xti^2«§®6b) fr£»<£> 
10)168^ fjl (1 + 2) mmyt8 l a (X«8 lb) , m (3 + 4) 
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^PSft8 2a (X(i8 2b) fc2«^bT, *ft^n©S*reiil8r£l2r 

So 

in i o ic^r £ 5 ^ffi^ 7 teffigptt, ^m-fe;v 7 1 , 

7 2, 7 3, 7 4 t, in61ftfflt;P7 1 , 7 2, 7 3, 7 4 
5 43mtC|3S£*lfc;&ffi-fe^7 1', 72', 73', 74' £\Z& VM 

B10A», »ftl/>X 5 CJ;§*^^^T^ X^Oi 1 {|#S 6 

m&mffi(D±\zmvyt8 a»$n§a^ ® 1 oaicms o s 

10 te, *n^7A4^IIbfcl ( 1 + 2 ) &PK#8 la, SI (3 + 4) 
Mmyt8 2 a©0&lHlt>rft©5^lH!^ft : ?9 §IIUfc0^O^I 
ft "f 3 ^t>T, H (1 + 2) ttRgft8 la© 1 #C®*)f}fc 8 
a 1 ©3'"&ia$f*HP9 &5ijfi*rs 0 :&©/&#«, ^fflir;i/7 2 <Dftm\Z 
JRSS^T.^^/ h8 a 1 Sfc> & (1 + 2) iHRBft 8 1 a CD - 1 ^ClUiff 

15 3fc8al' ®$r ft? 9 0 &©J&5H3;, tfcffl-fe^ 7 2 ' 

C^tiR*5^5j?yh8alS' H (3 + 4) 8 2 a © 

l&lHl#rft8 a 2 © 5 lUilTft? 9 SrMTS 0 

7 4 ©F«3aJfcJR*«3tX#y h 8 a 2 S \Z, % (3 + 4) 82a 
CD- l#CHJ0rft8 a 2 ' ©3^0^ft?9 £®5i*r£O2fc0jfc#toJ\ & 
20 W7 4' ©F*3SMCiK$S7 , 6X#y b 8 a 2 S ' \Z^n^n^%^ Z> 

( i + 2 ) mmyt 8 1 b © 1 xmmyt sbioas mm&? 9 

5 0Mm ^ffiir;i/7 3 ©F*3§MCJR£SftX^y h 8 b 1 S fc, 
25 SI (1 + 2) tl^ 8 lb©-l^@^8br © 5 % IU#t ft? 9 £ 
Sifi-TS O#c<0j£4H*, JfcttHz;i'7 2 ' .©ftSBKUK^SftX^y h 8 b 
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is' \z, m 0 + 4) mmyt8 2b<Di#im$ry£8h 2(Do%®ffife 

8b2SC, m (3 + 4) ^PS^8 2 b©- 1 ^IsI^tE 8 b 2 ' © 5 "6 

b±d$>£«£-©7fcX^y b©SBg£^bTV>S. ^fflgg 7 © 
S4i^ffi^©±CI0)i&8 a l§ (1 + 2) ^iBS 

3^81 a©lSfclS8r7fc8 a 1 © 5 5 H&rte^ 9 £51^ £ 0 #©j£5H3u 

10 ^ffi-fe;i/7 2 ©F^g|5^iK^^>7feX#^ h 8 a 1 S \Z, % (1 + 2) MM. 

1 a© - 1 &0#T7fc8 a 1 ' ©^tUifT*^ 9 SrSilTS 0&©J& 
t>«, |fttiJ-fe;V7 2 ' ©rtffifciRSSTfcXtfy b 8 a 1 S ' fc, ft (3 
+ 4 ) ^PItE 8 2 a © 1 S &U%\% 8 a 2 © "5 ^ IHilTte^ 9 griMf 3 0 
&©J&7>te> *ftffl-fe;V 7 4 ©ft^fcJRSSTfcX^y h 8 a 2 S fc, ft 

15 ( 3 + 4 ) mmyt 8 2 a © - 1 &®#r 8 a 2 ' © 5 HI#r ft-? 9 £31 
iflf* 0# ©*&#«> ^tB-fe;W7 4' ©l^aJfcJRSS3fcX#yh8a2 

s' \z^n^nmy£~t z> (^yt^yh\tmm^m^) . 

7fr&ffl§g7 ©Sfe«^ffl^©±(-MD7 l 6 8 b**fft»*n5»-&, ft 
(1 + 2) ^RBt^8 1 b© l^tlIST7t8 b 1 © 5 13 @«f ^ 9 
20 SO^C^Il ^ttl"fe;V7 2 ©ftg&fc:JRS:£7fc;*#y h 8 b 1 S tC, 

ft ( i + 2 ) mmyt 8 1 b © - 1 yzmffiyt 8br © -5 % marten 9 & 

StifiT* 0 &©f&7>te> ^ffiir;i/7 3' ©I^I^fciR^^TtX^^ b 8 b 
IS' id, ft (3 + 4) ^PS5fe8 2 b© 1 #C03f7fc8 b 2 ©5StH#r& 
?9 £5Ii&-r£ 0#:©J&#te, ^mir;W7 4©^gP^iR*^7^X#y h 
25 8b 2 Sfc, ft (3 + 4) £tRS3fc 8 2 b © - 1 &®#r7fc 8 b 2 ' ©513 
!elilT&^9 §IIT§ 0#©J&7>te. ^ffi-fe;i/7 1' ©P^gPfciR*^)^ 
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tot, ^x^x^om^s^s^fs^RF, yt^j ^zcom^nv 
T&mmmftzomyt^^s tibiS o) , do) tcs^^x^ 

5 R F=^ffi-k;i/7 2 T#<E>n£ffi-^ 
+ttHt;i/7 4lr#&n5«^ 

+$t{±s-fe;w 4 ' x#e>ti^m^- s l (9) 

io +tffit^7 3T#eni>i-t 

+^m-fc;]/7i' T#s>n&{«-5t 
+taitJi/7 3' T#etisi§ 3; do) 

15 mm^m {yt?j7,z<DW,im^m±.\zm%-?z>m&) , mi2femm 

20 ^gm^ffl^e>ti-§>^^m^^^j^^n^^fflA°^-><t, 0130 
m\z^x. mffi&^9fimtt*>nT^u^z\£ti, yt®L&^7 ±vyt 
i^DT^D, ±tBfg 1 <Dmm(Dmm\z^n^>yt^^ x?mmt&m<D 
01 2^^-ri^fc, ^mt§7 (Dn^m^mm-i., 1 
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~ 7 9 Jin^tlUt^ 7 1 ~ 7 9 (DlftM^^B^SHS^tlfe^tBir 

)V7 1 * -7 9' tt.tos^^nTv^, zv^-zmfc-tfr? 1 ' ~ 

7 7' te, $ £> \Z. ^-n^tl> 7 1 a ' £ 7 1 b ' > •••,77a' 

6 aTJ*ltbfcMD^8 ate, MMU>X 5 l£ <to ti^^tlt, 
So 5TO£#T^fttf e>n*iKD^8 ate, ^ffif 7±MbTl^ 

^e,nfeMD^8b«, ^fcH^7±fc^muT^^-rs (o^isum 
25 ±iam i (Dmm<Dmm(Dm^tmc< (i2#i) , 3jsD^^A4«, 
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PS41> SS2ilRg42, H3iiPS43, jg 4 #RB 4 4 © 4 4 

©!§Hf-Sf®6a (Xtefg2{t#® 6 b) £> ©M 0 3£ 8 £, 1 *E 
)t81a (X«8 lb), I2«8 2 a (X«8 2 b), H 3 ^PS 
5 3K83a (Xtt8 3b) , |g4^|Sg^8 4a (Xte8 4b) £4##b 
T, *n-tn©««Tia*f$'**, £©#n^A4fc££|Hl#r3W3:, 

1 2 tC^-T^8 0 Ste, *O^A 4 £SjlLtf!:fg 1 ^PS^ 8 1 a, HI 
10 2 &PS3E 8 2a, fg 3 83a, ^4 tiPSft 8 4 a © 0 2fc@$f3fcJ&* 

^^-r^>{4»T^^o ^LT, IlM3t8 1a01^|Hl^8alH 
7 3 ©ft^fciR£33EX^.y h 8 a 1 S £§ 1 ^PSt^ 
8 1a©- l&IH3rft 8 a 1 ' «, *ftffi-fe;U7 2 ' , 7 3' ©rtBPfcJR 
t^7#7h8alS' fc, Sg2fc|&3te8 2 a© l^HJiff^8 a 2 «, 
15 ^EHir^ 7 5 , 7 6®^§15}:iKS5^X#y h8 a2SC> ^2ti^ 
8 2 a©- I&|al#r3fc8 a 2 ' te, &tiJ-fe;i/7 5 ' , 7 6' ©rtflBfcJR 
h 8 a 2 S ' I3iI3fe8 3a01^iM8a3ft 
^{±}-fe;V7 5, 7 6 ©rt^l:f*5^X#-yh8a3S^ fg 3 ^PB^6 
8 3 a©- l^lel^8 a 3 ' te, ^ttiiz:^7 5 ' , 7 6' ©rtUfcJR 
20 ^^>^7.^>y h 8 a 3 S ' fc, W, 4 ^IS^ 8 4 a © 1 2fcls]#rft 8 a 4 fc£, 
>&ffiir;W2, 7 3 ©PWfcJRiSS^X^;/ h 8 a 4 S Kl, £4*K}te 
8 4 a©- DkmffiJtZ a 4 ' ^ffi-fe;P7 2 ' , 7 3' ©ftHMCiK 
*^X^^8a4S' t^tl^tlMtl. (m^'^ttilT 

^^) o 

25 ^ffl«7 ©s^^^affiSP©-ticM0 5te8 hi>mH2nzm&, m 

1 ^KB3fc8 1 b© 1 ^Clel^f^ 8 b 1 st<DU£h,E<DW>tt&%i\ft J t)V 
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7 8 ©F*3*BfcJR3;S3te*#v h8blSfc, SllfclK3te8 lbO-1* 

mmyts t> i' tftw-k^7 2' - 76' oftwv&tfzytxtfy h 

8b IS' id, ^2^PS5"6 8 2 bcD 1 &I§J#r}fe 8 b 2 
©SP^^tB-fe;U7 8©l*gaBfc'Ri:£3teX#y h 8 b 2 SIC, ff§2^|® 
5 3t82b©-lW7K8b2' ttBt;P7 2' -76' tf>|*|g&T 
&ifi&%iX'$y h 8 b 2 S ' fc, & 3 iiPgft 8 3 b© l#®#rft8 b 3 
tt, ^<D«£^£<D^#J^ffi-fc;U7 9 ©rt«PfcJR*S^^#y b 8 b 
3 S fc, ^3^PS5fe8 3b«- l^lHf/f^S b 3 ' ^ffi-fe;U7 2 ' 
-7 6' ©rtfiB-Cl£***3fc;*#y h 8 b 3 S ' Kl, !4ti)£84bC 
10 l^@Sr3l58b4«:, t A, a<om^ifi^tm±)V 7 9 ©rtflBKuKS: 

§^X^7h8b4SC, H4^RB^8 4 b<D- l^(Uf^^8 b 4 ' 
^mir;U7 2' - 7 6' ©ratlS^^^x^y h8b4S' iZ^ti^ 

113 tC^T^'Sfc, *#©&2fc-Sf® 6 b±l:IM5i^, 

20 113 K^-r«fc"5 fg2M^®6 b fclfc^TS^©?^ ilff 
®6 a-eMltbfeMD^8 btt, *f^l/>X 5 tcfcoTS3t^nT, * 
P^A4fcAftU 3i*n^7A4TI^f$n§. *P^7A4t 
®iFf$nfeMD^8 bW\ 3'J^-M/>X3HJ:^T$^tl, tf- 

25 ft8&£#f Dffitf £>tt&BI93fc 8 bfc£, Mffi^7±CMl/T«31£t§ 

(osfcuiiff^o^Kttatan?*^) o fit, M^8b©*Mtt, m 
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<5 o 

EI 1 2 <Dm&tmUlZ, H14fcwtj«8 0S(i, *U^7A4S:I 
iSb&fg 1 jfcl£3te8 1 a, m2M.my£8 2 a, ^3tl)l68 3a, 14 
5 mmytS 4 a©0^m«t§tlt«*§. MD7fc8 a<£>5^T 

0 12 8 0S fcHL/T£tsbfc^^->ta;«. 



15 s 2 =^m-fe;v7 2*v<mt>nz>m^+tkm±)i'7 

S 3 a=^.\H-t)l7 1 a' Ttt^n^ft^t 



s 3 b=^t±i-fe;i/7 1 b' T#e>n^>m-^ 
+^ffiiz:;u7 3 b ' -e#e>*i£«-*§- 
+ Wtm±.)l7 5 b ' Tftsnss^ 

+ tffltJI/7 7b' TfffSnSfff 
25 S 4 a = ^ffi-fe;U7 2 a ' T?H5nS<lf 

+ ttBtJI/7 4a' t ! #£>:n3«-5§- 
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+ & m -k )v 7 6 a ' t*# e> n % m^r 

S 4 b=&m-k;w 2 b ' T#e.tl§I^ 

+^mir;v7 6b' 
5 s 5=^m-t;i/7 8TM§&n*fe#+&ffi'fe;u7 9T#£>*i&fs^ 
+^ffiir;i/7 8 ' T#sn^.fi-^+^ffi"fe;i/7 9 • ti^tis 

l«^ffi6a, I2if®6b'\07*-*XX7-^FE, #5*>f 

TtBic (i i) ~(i 4)\zm*3\,*T&mt£n2>o 

FE=S 1+S4a+S4b 

-(S2+S3a + S3b) ^ (11) 

15 TE = S3b + S4b-S3a 

- S 4 a S (12) 

RF=S1+S2+S3a+S3b 

+ S4a + S4b-S5 S (13) 

SL = S5 S (14) 

20 ±IBSf£ 1 ©^lOfl^NIlC, 01 2\Z$>^T, ^#*;b8al 

S, 8a2S, 8a3S, 8 a 4 S te\ ^ffl-k^ 7 2 ~ 7 6 ©rtSBfcJR 

tO, ^X#yh8blS, 8b 2 S, 8b3S, 8b4SH teh/u 
2*ffi*fe;U7 8, 7 9 (DrtSBKliK* D , h8alS' , 8a2 

S ' * 8a3S ; , 8 a 4 S ' , 8blS' > 8b2S' , 8b3S' , 

25 8 b 4 S ' ^.mt)V7 2' ~7 6' ©rtlflJfcJKSoTHS. — 

il 4fe^T, h 8 a 1 S ' % 8a2S' , 8a3S' , 8a 
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4 S * \ts ^ffl-k;V7 2 ' -76' ©rtfflSfcJRS; h 8 b 1 
S' , 8b 2 S' , 8b3S' , 8b4S* fc£, « £ A/ 7 
8' , 79' 0l*3lfl5teiK*0* ?fcX^yh8alS, 8a2S, 8a3 
S, 8a4S, 8blS, 8b2S, 8b 3 S, 8 b 4 S teu Ifeffl-fe;!' 

5 7 2~ 7 6 ©ftfiBfciRiSoTV**. fi£oT, 

1 m-^® 6 a«t»^Tfe» 2 ff^® 6 blinc&oT^ -LfBiS (1 

— 7j, Sl + S2 + S3a + S3b + S4a + S4b fC^^n^jfi^^ 
IBjS (13) iaoTl^^^S^ICi*$tlT^5. cfcoT, 

s^m-^©iE?i^^^t)^irtit^§o $e>fc^2{i^®6 

15 §SLd^^HI^S 6 aOMii^«^«IS-r§Jl^^^^, £©ti^ 
IIJCS^^T^W 1 ££te«fc 0, ^ 2{§-^® 6 

5 «fc 3 fW»*r £ d £ £ * o 

Sfc, ±fEi£ (11) l:St7^-AXl7-i§F Ete, JhfBUl 

^^©IWC^^^'HSblS, 8b2S, 8b3S, 8b4S 
25 ©&£^©M*&a**fcEH-fe;i'7 1 — 7 7©^*fctt»ffll/T^*ft»l:, 
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8b2S' , 8b3S' , 8 b 4 S ' i)mtii±)V 7 2' ~ 7 6 ' OSS 
±falzm~DTJZ&~z>T^2>%i#)lZ, 7*-*Xl7-lt§FE i ITS 

El 1 4 fc&^Tfc, £^#ffi^£cD^/&#CE>ftX#y h 8 b 
5 IS' ^ 8b2S' , 8b3S' , 8b4S' ©^5^:^^0I^t{ll 
iz:;U7 1' -7 7' ©^CIMlTV^fc*, -fs^F 1, F 2 £ V 
xmtii^nT. m%&ft(Dyt7siSy V 8 b 1 S, 8b2S, 8b3S, 
8 b 4 Si)m^)V7 2-7 6 GDf3:£-£#:fcg§ o T/£#*o TV>££:<s£k 

**jg<D^^«, ±ta^ i ^^©McD^^jt^T, mm j&t- 9 *t 

[^4©nii(D^^] 
15 ®i 5 fc*mw<DM4 (DmffioiMMiz&tf&ytyZj x^mm^^-rm 

>&^~?m. mi jummytT-f x?mm\zm^*>n2>y£&ito&\zMi& 
20 <DUT*^-?m, m 1 8 \%*%£W(dw,4 <Dmm<Dj&f&\z&ftz>yt7 : j x 

/1*->£, 0 1 8 ©:KiT03tMtilS0±03l6M©IfS^t 

r (Djjfctfmt;: & z. h&,m^T±mm 3 ©uss© j^n £ 1^ d , 
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~7 7 i, 1-7 7©tt#ffcffi«fcKS£ftfcfcfcH-fe 

5 ;u7 i ' ~7 7 ' tiaDMsntt^o £©-5t3$rtB-fe;w 2 ' ~ 

7 6' «, S 6 IC, ^-n^n, 72a* t72b' , .--.76a' 
t76b' «fc«3MH3*lTV>*. ^tB-fe;W7 1-77 «h^ffi-fe;i/7 
1* ~7 7' fc©lBlcW:^*l««Bfli*tiSj©T?, ±|Bfgl©l«©^ 

m j p±w>ms<Dmm(D^mizit^x. titm±)V7 1-77 ^tb^w 

10 1' -7 7' £©ro«L3&M:*<K}£3ftTV>*. 

JL©¥fT#tt, *n^A4£jii®bfcm, *f$Jl/>X 5 K«koTft5* 
15 ^^©I1S#156 a±fc£&3fc-r* (^TOte^TI^) . £©S£l 

yt?4 7sZ<D% 1 fi#M 6 ate¥^HJ&T&3fcae>, £©f£ 1 fc-^Sf 
6 afcil^T33fc©5l3> zn&iSj&b&ftfcfc, fg2#^® 6 KXzMM 
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5 MiHfi (t'-A^^J ^/^ 2 lC5£^<#J) fc<&5. 

m 1 6 fc^T £5 #d^A4fci:, 5fefftt*a^7A4CDS®i 
©3£j£4 0 T^TSlillJ: 9 , I&1&IK4 1, ffS2^Rg42, HI 3 
^RB4 3, ^4M4 4 © 4{@©^l*gUc: 4^#£ftT^-g>o *IT, * 

10 i^I6 b) ^6OU0)t8S, ® l*l&3te8 1 a (Xfe*8 lb) , I 
2^FS^8 2a (Xtt8 2b) > SH 3 i*l$S3fc 8 3 a (Xti8 3b) , Sfl 
4^Rg^8 4a (Xfc£8 4b) (C4^lT, ■€-n^n©<S«*T?liI#f $ 

±lW4 0Xi*Tf*S. 
15 ?fc^ffi§£7 ©S4i^»±l:SD)t8 a#8!ft$n£»£\ 13 
17l:^8 0S(t *n^7A4§IIl^liI)i£8 1a, fg 
2^PE7t8 2a, I3tl3^8 3 a, Sg 4 ^1®^ 8 4 a © 0 

Myf?z>GLm-v&z> m^\zytm 1 <DmytM&m 1 s tfc-ttT^ 

&) o *IT, ISI^RBtES 1 a© l&mffiyt8 a lte> *ftffl«fe;W7 2, 
20 7 3 ©rt»l:JR* h 8 a 1 S IC, ^Itl3t8 1 a©-l^ 
@«f3fc8 a 1 ' te, IfcfcH-fe;^ 2 ' > 7 3' © FWc JR i; 5 3fc X #y h 
8 a 1 S ' \Z, fg 2 8 2 a © 1 &®#T3fe 8a2(l titm±)1/ 7 2 . 

7 3 ©ft$U;:iK££?feX#y h 8 a 2 S fc, ^2^|5g^8 2 a© - 1 #c 
HI^8 a 2 ' ^fflir;i/7 2 ' , 7 3' ©ftfiPfciR^S^X^y h 
25 8 a2S' !l, ^3 MWi^t 8 3 a © 1 Jfcll^ 8a3H *fcffi-fe;W 7 5 , 
7 6 ©F*g^}ciR*§7feX^^ h 8 a 3 Sic, $3ftHift8 3 a© - 1 
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mmyts a 3 • mm±)V7 5 * , 7 6' ©pwc^s^x^y h 

8 a 3 S ' \Z, %Z4Mmyt8 4 a© 1 ^IHI^f^ 8 a 4«> tfcffi-feJW 5, 
7 6 ©ft^fci&S&^X^y h8 a4St, H4iil&}fe8 4a0-l* 

5 8a4S' t^n^tlMtS M*3fc*T?**) . 

1 ^RB^8 lbOl ^leltfrft 8 b 1 fc£, -e-Otat/LrifO^B^s&SifttU-fe^ 
7 1 ©l*jg|$KHR££5teX^y b 8 b 1 SIC, $ 1 ^PI5fe 8 Ib0-1^ 

®#f# 8 b i ' ^m-fe;i/ 72' -76' ©FWTj£a*5^x#y h 

10 8blS' ic, ^2tI)t82b01*EI^8b2}t A>£ 
<Dffifr1)mm±)\'7 1 ©rt«fcJR**^X#y h 8 b 2 S fc, I2ti 
^82b©-l ^HIiff^8 b 2 ' tt, *fcfctHr;U7 2 ' -76' ©PWT 
TO3fi7#yh8b2S' t> % 3 8 3 b © 1 #cia#r3te 8 b 3 

», ^©«£^£©SB#/^$tfct}-fe;W 7 ©l*lBB^JR*S3teX#y h 8 b 

15 3 S fc, m3^RS^8 3 b© - 1 &®#r tft 8 b 3 ' te> &ffl-fe;i/7 2 ' 
-7 6' ©ftgBTj£a*55teX#y> 8 b 3 S ' \Z, i4ti)t84b© 

i#.mffiy£8 b4it -e©et/u£©ss^*«iftm-fe;i/7 7 ©rtasfcjR* 

§^*7h8b4SH, fg4#£lS}fc8 4 b©- l#IU#r3fe8 b 4' te, 
^tiJ-fe;i/7 2 ' -76' ©|*3a&-Cj£#S3teX#y h 8 b 4 S ' fc^tl^ • 

z.£&m*T. mi 2 \ztt?±m$$ 3 <Dmm<Dmm\z&n zytxtfy b 

25 ±fc&£>, BID ft 8 b®iWI^8 a0iM«kO feU (fcf-A 

46 



WO 2004/040562 



CT/JP2003/013226 



(O^iM^^O^I^^lR^T^^) o ill, IO)ifi8b0iMH 
10 HDft8 aCDlftft^J; D fell (k-A^yj y $ 2 # Sjt^*flD ic 

h 1 9 fc^-rjft 8 o s is i 7 <Dm^t.m^< . *d^7A4§i 

i&bfcfglim^8 1 a, fg2«iPI^8 2 a, IS 3 m&Jt 8 3a, ^4 

$KD±\z&%$'gftz>y£X7$y h<DMmz, mi 7 \zi$l&8 o s \zmv 
T%.&vfrn$-> tizz>o w^^yhn i #m i # 
mmyttomm^m^^rc^t^m^x. mi 4iz^-r±t^3<Dmm 
20 (Dj&niz&tfzytxtfy h £-£<mcx$>z>o 

s i =^ffi-fe;w 2T#e»n^>m-^+^ffiiz;i/7 4t#en§^ 
25 s 2 =^tH-k;i/7 3 T#e>n^>m^+^ai-fe:;i/ 7 5 Ti&nsif 

S3a=tffit^7 2a' T# <&n3{f 



47 



WO 2004/040562 ^^T/JP2003/013226 



+ ttB"fe^7 4 a' T#£*l3f§ 
+ ^ffi-fe;l/7 6 a' T#£>n&M# 

s 3 b=^ffi-fe;i/7 2 b ' -enzn&m^r 

+ tffltJl/7 4b' T#£>*l5f§-*§- 
+ J^tBtJl/7 6b' T?#Sn5if 

S4a=WJK3a' 

+ atBir;i/7 5 a' T?$#&nS-M# 

S 4 b=^{±S-k;i/7 3 b ' T#e>n?>^-^ 

+ tffltJl/7 5b' t*#?.n5i^ 



01 6 £^T^I$6 R^^^©^^^*^ (±fEf£3<£>^l 
JgOD^M^tb^T, 3jsn^^A4, ^m^7 \Ztt-t2>3>&&9 0 SHI 
^LT^5) , ^X^(0lllfI6a, fg2{f-^® 6 b^07* 

tgi®)il^0l^lf SLft TfBiC (15) ~(18Mcgt^T*fc 

FE=S1+S4a+S4b 

- (S 2 + S 3 a + S 3 b) ^(15) 

TE = S 3 b + S 4 b - S 3 a - S 4 a S (16) 
RF=S1+S2+S3a+S3b 

+ S4a + S4b-S5 5£ ( 1 7 ) 

SL = S5 ^(18) 

3 <Dmm<Dmm^mm\z, mi nz^x, yt^v hs a 1 
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S, 8a2S, 8a3S, 8a4SJt ^ffitJP7 2~ 7 6 O^IHR 
^*>>b8blS, 8b2S, 8b3S, 8b4Sll Ut/u 
£&m±)V7 1,77 CDftcHUdiRS X) , 3fc*#y h8alS' , 8a2 
S ' , 8 a 3 S ' , 8a4S' , 8blS' , 8 b 2 S ' , 8b3S' , 
5 8b4S' It *fetiJ-fe;V7 2 ' ~ 7 6 ' ©rtfBfcUKS o TV>S. — 

0 19 &V>T> %7.i$v h 8 a 1 S ' , 8a2S' , 8 a 3 S ' , 8a 
4 S * tt, ^im-fe;V7 2 ' -76' ©rtSBKURS; ftX^y H8bl 
S\, 8b2S' , 8b3S' , 8 b 4 S ' tt, K £ A, «H^tB"fe^ 7 
1' , 77' ©flfflSteiRS;?), 3feX*7h8alS, 8a2S, 8a3 
10 S, 8a4S, 8b IS, 8b2S, 8b3S, 8b4S(t ttBt^ 
7 2~7 6©ft§ll:iRtoT^§. tot, )tT^X^T©iM^ 
1^16 alCJ5oT%!2«f 16 biC^^Tfe^ ±f35£ (1 

8) oifSLtt, IiiS^S(Dim©^l^ti:i £&So 

— Sl+S2 + S3a + S3b + S4a + S4b IC^ictl&ifiSte 
15 li^6>©ai3fc^©3t«tt, S 5 Ct^n§lM^©)teifc-tt5 

IBiS (17) i:±oT»^^S(^i(:ii$nti^. <fc^>T, 

20 bicm-^^iB^-r^s-a-efe, ^iM6 a<z)Si*^*T»«a§^ 

^SL^e^lt^S6 a©^i§^*^jt^b, C©JtJ£ftfc£^V>T 

25 ±f2jC (15) SC^^-^XX^-fs-SfF Ete, ±13111 

©^ffiorateOW'&fc&^^EICTfcS. *rfet>-&» *^J6 Oolite 
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EI 1 7 fc^T, 35g§ffi®*>S©ai3te^CD^X*y h8blS, 8 b 
5 2S, 8b3S> 8 b 4 S ©&^£©flg«#UfttH-fe;|, 7 2 ~ 7 6 Ofl. 

^©^5j?7h8blS' , 8b2S' > 8b3S' , 8b4S' 

10 H 1 9 \Z&\,*Th. ft1%mmfr*>(DMy£0Zft<DytXtfy h 8 b 

IS' , 8b2S' , 8b3S' , 8b4S' A, ffi 

~£)V7 2' ~7 6' (DftffilZfefrmVX^&tcib. fl^Fl, F 2 <h L 
Tlftm$nT> IM^0^X^7h8blS, 8b2S, 8b 3 S, 
8 b 4 S*i&fcH-fe;P7 2-7 6 © & o XjKHfi-D 3 & «k 

15 7*-*XX7-t^FE<i:LTtt^t>-i!;^n5, 

£7c, #^2£<Z>^HfcJ;, 6-^l±}ir;i/^0?>iiJ^^<D|lI^f7jfH]fCft«oT 

25 [^5(D^Ji0^li] 

0 2 0 tt^SS^©^ 5 ©^JfiOJgjBte&ttfcft-T^ X^SIS^t* 
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5 ytfr^cDm^zm-rm. m2 3\**mm<Df&5<D$zM<DMm\z$>vt&yt 

. m2 4&m 2 3 (Dwrnxoimmyt^j xzmwizm^zn&yt 
&&^izi&i&2ntc%&m/^?—>t^<D±<Dy6ftft(DmT&7K-tm-? 

<Dmm<DMMt\niw& v), ±mm 1 <Dmm<Dmmiz^\f^yt ; r^xd7 
mmiz&mvffif&ffitti.z-D^Tiz. m— (D^n^nvxmmT^o z. z. 

15 ^Hlfe^i^TSBS^tlTV^o 

<d^m.4 ox3zm-rz>mmtz£io. mimm4i, i2tiTO4 2 

iiD0^42 \ H3^PI43, fg4iiim<D¥#4 4 

44'© 6 fi©«g^fC 6 #f!l£*lT43 D , ^n^tlA^ — >#t^j&£ *l 

«9 Q>m<D.ftm*tz.~t-jjmz$>z> 0 
ei 2 o \zmt^^>\z, ytm i frzmmztitcmt, e-ax^u^^ 
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THI^T^nfeM«9^8 ate, 3iJ^-H/>X3taoTi7fe$n, t? 

So ^^S:«f Dffitf Z>nfrmvyt8 ate, '>'J>FUA;H^>X3' & 
Mi&Lfc^ ^ffi^7±l^tbTMt§ (0#:[II#r^©ftg&te^ 

9 0£laUEL&4fcll£fc:S. 
^r^7^dlfl^®6 ate^M-f^T^S*:^ £©ffll{r*t® 

15 t§, fit, ^2lt^l6bT£ilfcMD)t8b}t fftffg 1 

It ^M*a^^A4THIt)f$nSo *n^A4T®#f£*lfcBID 

®^^'JyM2aT»E#l/t, ?£&*ffi 0 ft WT ^n5. ft8&£#T^ffl 
20 Wf ^nfcI0)fe8 bte, 3iJ^-hP>X3}:<tot$3t$ti, t?— A 
X^'J>^2©XX'Jy h®2 aTHftbT, M^0fttf6n§, 
5m&iJf Dfttf £tlfcBiD5fc8 bit ->U >HU*;H/>X3 ' 

mm) o fib, MW8b0iMft M^8a®IMJ;0fe?i 
25 (tf-A^yU y ^ 2 fcj£tJ<«) fc&D, BIDft8 a tmUlZ^V > 

hu*;h/>X3' £^i&t&©t> #^iRH^ip^.e»n, y£&mm7 
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&4 o-v&m-rzw.mz&v, iiM4i> ^2^pso¥^4 2 ^ 

5 t9©^^42' , £3ft@43> l4iPI©¥^4 4 i^O ©^4 
4' <7) 6i(DMC 6##J£*IT^£ 0 *LT, *0^7A4fci:, 
i^^D, %"rJ T.Wmimnms a (X«^2i§l6b) ^S<D 
I0)fe8§, il 1#RM8 1 a (X«8 lb), £1 2 8 2 a (X 

fc£8 2 b) RC^8 2 a ' (Xtt8 2b'), ^3^RB^8 3 a (X«8 3 
10 b) , f4«84a (Xtt8 4b) W84a' (XH8 4b' ) 
\Z6frmVT, ^ft^n©M^lr[I]#r£i2:3o ^©*D^7A4 J; -5 
IU*f^^«, M*-fcf, 0W10%gS> ±lW3 5%iS, X 
te, 0&«*7 0 %5g^, ilWlO%gSTS§. 

^^m^7©s^fs-^^tts^o±(cM03t8 a-t)m%nsnz>m&. m 

15 2 1 , 1 2 2 JC^TJ; 5 K, ^X^^y h 8 a S te, tJnD^A 4 

Ufclg 1 S^PS^S 1 a, fg2iiBB^8 2 a, 8 2a', l£3#BS}fe8 3 
a, ^4^PS^84a, 84a' <D 0 #®#fft<£>ilftX ^ y h 0 , 

4^^^nfe^m-fe;i/7 1 ~ 7 4<D±\zmytv. z.nz><D$>\zwg.z>, 

^*9h8alS, 8a2S, 8a2S', 8a3S, 8a4S, 8 
20 a4S' ft ^tl^tll 1 ^RB^ 8 1a, fg 2 ^PS^fe 82a, 82a' , 
l3tH^83a, fg4«iPgft 8 4 a, 84a' © 1 )kmm%<Dm%7. 
^7 hT^§, fUT, m 2 2 AOMfC&^Tte, 3t^*yh8alS, 
8 a 2 S, 8 a 4 S^£t}-fe;i/7 6 ©figBfc, ftXtfy h 8 a 2 S ' , 
8a3S, 8a4S' ifi^kti\±)V 7 5 ©ft^fc^-n^tUKi; D , M 2 2 
25 BO&Mz&^Xfe, 3tX#*;h8alS, 8a2S' , 8a4S' A*tft 
IU-fe;^7 6 £>l*Ig&te:, h 8 a 2 S, 8a3S, 8a4 S/^fcB 
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2 1> M2 2\Z^T^^)\Z, ^#7h8bS(t *n^£4£jii& 
L&S£ 1 Jfc|&3fc8 1 b, Si2fc|g3te8 2 b, 8 2b', fg3iiRB#8 3 
5 b, i4«84b, 84b' © 0 ^HSf Jt<Dm%7s # y h 0 , 
4#^^tl^:^m-fe;V7 1-7 4(D±ti316t5. 3t^#yh8blS, 
8 b 2 S , 8b2S' , 8b3S, 8 b 4 S , 8 b 4 S ' (i ^ttl-^tl 
^l^Rg^8 1b, g£ 2 iglPI^ 8 2 b , 8 2b' , Ig 3 ^Rg^fe 8 3 b , 
ff§4£*RBft8 4 b, 84b' 0 1 WJtOi^^y h^SS, *b 
10 T, 02 2 A<DM\Z&\,*Tfes h 8 b 1 S, 8 b 2 S, 8b4 

y h 8 b 2 S ' , 8b3S, 8b4S' ^^{±J-fe;i/ 7 5 ©^USa^lC 

!l^^^^T^3^:^^^^^c^■n^n«^•mL'T^§o H22B 

<DM\z& V^TteU 3fcX*yh8blS, 8b2S' , 8b4S' fl*lftfcH 

15 -k;i/7 6 (Dmfrm&mizWifrzfctf'vut/vti&ftiz, ytx-tfy h8b 

2S, 8b3S, 8 b 4 Sfimm±)V 7 5 (Dm^mft&iZMfr Zfc ft 

^^>X5i:J:§iM^T^X^0^2i^ffi6 b 
±\Zfct). S D 31£ 8 b ©M^^M D ^ 8 a J; D (tf-A 

02 3fc^-r*-5tC, !2i^I6bCi)l6t§)fe©a^, ^<£>-~g& 

r)ft8b£&£. :©SW8btt, V >X 5 o TH^tlT, 
25 ^n^^A4fcAltb, ^^^P^^A4TlHltlf$n-g)o *D^7A4 
TliIilf$tlfeM0^8 b«> 3iJ^-h^>X3l:J;oTl^$n, tf 
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(O^IlI*f^cD^^t*m^T^^) o fib, SD)t8b0lMlt 
ID3t8 ti<DMyt&&Q fell (tf-AX^U 2*>&^^«ffl) \z 
5 -5 o 

2 1,02 4 M^Ti; O \Z. ytXtfy h 8 a Stt, sfrn^A 4 £3IiB 
bfem 1 8 1a, £2 iiRSft 82a, 82a', 3 iiRgft 8 3 

a, &4fc|g3te8 4a* 8 4 a' <D 0 &IU#f^<£>il}feX# v h t) , 

h 8 a 1 S, 8a2S, 8a2S', 8a3S, 8a4S, 8 
a 4 S ' te, ^tl^tlfg 1 mmyt 8 l a , $2 «iRg}fe 8 2a, 82a' , 
ffl 3 ilEBft 8 3 a , ^4^PS^8 4a, 8 4 a' <D 1 #C®3f %(D$kJtK 
-?-UT, 02 4AO^fc^^T«, h 8 a 1 S, 

15 8a2S, 8 a 4 S J&t&fcH-fe;!/ 7 6 <D\Hffi\Z, ^l2/b8a2S' , 
8a3S, 8a4S' >^ffl-fe;i/ 7 5 ©f^^td-^n^tUR^ 0 , HI 2 4 
BGDMfc&^Tte, h 8 a 1 S, 8a2S' , 8a4S* 

ffl-fe;i/7 6 h 8 a 2 S, 8a3S, 8 a4S^ttB 

20 7fe^w§§7 <Dntkm^tkmffi(D±\zmioyb8 b^&ttsns*^, s 

2 1, EI 2 4 fc^f £5 ^^7h8bS(t 3JnO^A4£M 
bfc«llJfel&3fc8 1 b, S§2iHRg^8 2 b, 8 2b' , ^3tlS3fe8 3 

b, H4i£Rgft84b, 84b' OO^i^WMX^iy hT*^ 
4##Snfc&ttJiz;l/7 1-7 4(0±fcl)fr§. b 8 b 1 S, 

25 8b2S, 8b2S', 8b3S, 8b4S, 8b4S' -£tl^frl 
fgliiRg^8 1b, fg 2 8 2 b , 8 2b' , ffl 3 8 3 b , 
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ff§4iiRBft84b, 84b' © 1 #HI#r7fc<£>ii?£X # y h £ . *b 
T, 02 4 A©«fc*^Ttt, '^#7 b 8 b 1 S, 8b2S> 8b4 

y b 8 b 2 S ' , 8 b 3 S , 8b4S' j&tfcffi-feJl> 7 5 0&IM*j£#fc: 
5 Mfr S ttT & <h ^ \Z^tl^n\$&m V> £ o tsfc, 02 4 B 

OWfc^m *X#yh8blS, 8b 2 S', 8b4S' MIH 

■t;v7 6 (Dm^-Ui&m \z.mfrz>tz.\-y^ut.h J e &k \z , ytxtf y h 8 b 

2S, 8 b 3 S, 8 b 4 S^taJt^? 5 ©tMifi^Ci^Sfc^T 
S 2 = $tffi*fc;l/7 2 

s 3 =4fttti-fe;i/ 7 3 tisnsif 
s 4=<fttmr;p7 4t#e>n?)i# 



15 s 5 =^ttsir;i/ 7 5 T # e> n 

s 6 =tfettnz;v 7 6 unsnsif 

02 1 ^^T^fP6 RS^f'fX^Ofi^tbT, ^X^0 
|glf§^§®6 a, fg2fs^®6 b-s©7^-^7X7-M^FE, 

20 ®<zm£fS-*tRFte, TtB^C (1 9) ~ (2 l )fc2£^Ttfcffi£n*. 
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